Over last years, responsibility and sustainability issues have become a corporate asset able to enhance firms ' market value and, at 
Introduction
Historically, social commitment of companies has been argued as economic responsibility to investors and consumers, ethical responsibility to society, legal responsibility to governments and discretionary responsibility to the community (Carroll, 1979) . This research topic deals with Management Science, Corporate Finance and Risk Management, investigating how corporate sustainability within the Environmental, Social, and Governance dimensions (ESG from here forward) may affect investors' risk perception on stock exchange markets. Over last decade, investors' behavior in asset allocation has been addressing to social and environmental externalities on communities, focusing on more responsible securities. These not typical issues in asset management have denoted a growing interest in getting non financial information, especially in regards to ESG paradigm.
Although the growing consensus about the risk-mitigation view (Goss & Roberts, 2011) , several authors considered investments in CSR as value-destroying from a shareholder perspective (Friedman, 1970; Aupperle et al., 1985; Tribó et al., 2009 ); indeed, the higher the costs to satisfy stakeholders needs the greater the complexity and the volatility of earnings (Alexander & Buchholz, 1978; Frooman et al., 2008) . Moreover, Bassen et al. (2006) argued that high levels of CSR performance seem to reduce company's financial risk, although a clear relationship between CSR and financial performance was not found. Finally, Trotman &Bradley (1981) analyzed the impact of social disclosure on firm's systematic risk without finding any significant association between these two phenomena.
ESG Rating and risk perception
Several studies suggested that investors take into account the expected rate of return and the investment risk degree in decision-making process. Accordingly, they might consider not only economic and financial factors but also nonfinancial parameters (Hockerts & Moir, 2004; Margolis, Elfenbein & Walsh, 2007; Rennebog, Ter Horst & Zhang, 2008; Dobson, 1997; Sauer, 1997; Boatright, 2013) . Therefore, the investors look to the companies commitment in the environmental dimension as well as in the social and governance ones, according to the ESG (Environmental, Social, Governance) paradigm. Hence, the level of information available to investors and its completeness and reliability affect the degree of information asymmetry of the capital market (Czerwinska & Kaźmierkiewicz, 2013) . To date, the interest in Socially Responsible Investing (SRI) increased around the world. Such ethical investing considers the integration of ESG factors into the investment selection process. On this ground, the ESG ratings provided by specialized agencies play a critical role in the investors decision-making since they take into account social responsibility issues as well as financial ones. Several studies examined the relationship between the social ratings and the financial performance (e.g. Bauer, Koedijk & Otten, 2005; Bello, 2005; Kreander et al., 2005; Statman, 2006; Schroder, 2007) giving important implications for managers and investors. For instance, some researchers highlighted that the adoption of ESG criteria to build up an investment portfolio tends to reduce investors information asymmetry, allowing them to achieve returns above the average (Kekäläinen, 2004; Kempf & Osthoff, 2007) . On this ground, the ESG paradigm affects positively the investment portfolio effectiveness since socially responsible companies reach better long-term economic and financial results. However, researchers showed not-agreeing empirical evidences about this relationship. Indeed, some studies found that a more socially responsible behavior is related to a worse corporate performance (Wright & Ferris, 1997) , while others suggested it can help in creating a better reputation increasing the financial performance in the long run (Ullman, 1985; Graves & Waddock, 1994; Margolis &Walsh, 2001; Orlitzky, Schmidt & Rynes, 2003) . In addition, different authors (Goldreyer & Diltz, 1999; Sauer, 1997; McWilliams & Siegel, 2000; Schroder, 2007) argued there is no significant relationships between the two phenomena. Likewise, the empirical evidences showed conflicting results also in terms of financial risk. Indeed, Oikonomou et al. (2012) found a negative but non-significant association between ESG practices and systematic risk, while a socially irresponsible behavior is positively linked to the systematic risk with respect to S&P 500 companies. Instead, Bouslah et al. (2013) analyzed a set of US firms from 1991 to 2007 founding that a corporate sustainable approach is able to impact positively on idiosyncratic risk. Moreover, Humphrey et al. (2012) suggested that companies with high ESG scores do not overcome those with low scores in terms of their systematic risk and performance.
Research hypotheses development
As shown in the previous literature, the relationship between CSR and investors risk perception inspired a lot of scholars over the years with mixed empirical results. Prior research suggested that fitting ESG performance within the specific context of an industry may explain such differences in this relationship (Griffin & Mahon, 1997; Brammer & Pavelin, 2006) . For instance, in a high-environmental impact industry, the perceived investor risk is slightly affected by the corporate environmental performance (Hart, 1995; Darnall et al., 2007; Burnett & Hansen, 2008; Darnall et al., 2009) . Furthermore, the benefits deriving from a socially responsible behavior might be context-driven and dependent on the external environment (Flammer, 2013; Jiraporn et al., 2014) . Therefore, our study aimed to fill this gap in the prior literature introducing a contingency approach to the typical relationship between ESG performance and investor risk perception. Particularly, we considered the external context and the intrinsic industries factors able to influence the overall investors risk assessment (Foster et al., 2011) . In doing so, this work analyzed whether Environmental, Social and Governance components -considered separately and jointly -affect investors risk perception both from a systemic and idiosyncratic market perspective. Hence, we formulated the first three research hypotheses in regards to the single impact of ESG components, as follows:
HP1: A Corporate Environmental Assessment affects investors' risk perception.
HP2: A Corporate Social Assessment affects investors' risk perception. HP3: A Governance Assessment affects investors' risk perception. The last hypothesis aims at exploring how the ESG components -jointly into an overall rating -may influence financial risk: HP4: An overall Corporate Sustainability Assessment affects investors' risk perception.
Methodology

Sample and data
We applied a cross-sectional study to our research design using an Ordinary Least squares (OLS) approach in order to test how independent variables affect firms' risk exposure, through four regression models including the three single impacts of ESG components as well as the impact of an overall ESG assessment ( Table. 1 ). In our study we considered the 500 large-cap companies belonging to the S&P 500 stock market index, given that it lists 505 common stocks which represent about the 80 percent of the securities traded on U.S. stock exchange market. This index is featured by free-float market capitalization. We also filtered our sample basing our data collection on the Global Industry Classification Standard (GICS), an industry taxonomy applied for the first time in 1999 by MSCI and Standard & Poor's (S&P) that ranks all companies into 11 industrial sectors, coming to a sample of 77 entities. In doing so, we focused on those companies included into the "Consumer Discretionary Sector", that is a well-diversified cluster of companies known and recognizable by both investors and consumers, and as a consequence their performance should be also affected by the consumers' perception about company's CSR commitment. We worked on these companies to point out whether Environmental, Social, Governance -analyzed separately and wholly -affect investors risk perception both from a systemic and conjunctural market perspective. For testing our hypotheses, we collected ESG data from three global providers engaged in financial and non-financial disclosure: 1) Sustainalytics, a rating agency which since 1992 has been applying the ESG framework (Environmental, Social, Governance) to sustainability assessment; 2) Yahoo Finance and Morningstar, investment research and financial management organizations; 3) Global Reporting Initiative, an international independent standards organization which supports firms in disclosing their impacts in regards to sustainability issue. In particular, Sustainalytics formulates assessments meant to understand how each company is compliant to the environmental, social and governance issues, aiming to mitigate the risk exposure coming from stakeholders adverse behavior once they are involved in products, services and business activities. Moreover, the Global Reporting Initiative identifies a widely set of corporate socially responsible practices, disclosing related activities (Brown, De Jong & Lessidrenska, 2009 ) and the information each company states in its ethical codes (Clarkson, 1995) . This in turn helps in managing the relationships with some specific stakeholders (Auger et al., 2008) .
Variables
In order to provide a comprehensive view of companies risk measurements aligned to previous studies in prior literature, we used ratio and ordinal scales measures for both dependent and independent variables, including ESG components and controls (Table. 1 ). Moreover, to take into consideration a wider perspective of risk performance, we followed a double approach: on one side we focused on the systematic risk exposure of S&P companies for considering giving a market view; on the other side we dealt with a volatility risk measure for giving an investor perception.
Dependent variables
We measured companies' risk according to a double analysis model: a) a systematic risk through 5 year monthly beta risk estimation, whose values were collected from Thomson Reuters database; b) an investment-based risk through a 5 year standard deviation of companies' daily adjusted close prices, basing on Yahoo Finance and Thomson Reuters analyses, The first measure (Beta Risk) is a ratio which explains the undiversifiable investment risk over our timeframe. We considered this systematic risk performance on a monthly base for reducing the effect of outlier values that we often found in firms beta risk values, ranging from one year to another one. The second risk measure (Standard Deviation) looks at idiosyncratic risk of an investment portfolio as well as market microstructure phenomena, through an overview of prices formation process and estimating its daily volatility by standard deviation. Two different approaches to quantify risk exposure take into account how the investors can handle their stock-picking aiming to lower investment risk through ESG paradigm.
Independent variables
In assessing the impact of ESG components on companies risk measures, we considered -standing aloneenvironmental rating, social rating, and governance rating as well as the overall ESG assessment issued on annual basis by Sustainalytics agency. First, we identified how each pillar of corporate sustainability affects firms' risk, in order to highlight which component plays a driving-role in investment risk analysis. Accordingly, we verified the relationship between the full ESG evaluation and corporate risk exposure, pointing out where a reliable synthesis of the three components -issued by the same agency -can steer more easily investors towards a sustainable investment portfolio. We adopted the evaluation scale of Sustainalytics which ranges from 1 to 100, both in single ESG components and overall ESG rating, computing a yearly average over a five-year timeframe (from 2014 to 2018). Our research interest in testing the impact of all sustainability measures, from a single perspective to an overall evaluation, can explain the main factors underlying a socially responsible investment and whether investors pay attention to a deeper information of each ESG components rather than a gross sustainability assessment. Moreover, a five year average is aligned with risk measurement timeframe and reflects the buy and hold approach of a socially responsible investor, besides all the potential up/downgrade of the investment portfolio.
Control variables
In order to improve the reliability of our analysis, we employed three control factors for explaining the variability related to risk exposures. In doing so, each control provides a different corporate perspective, such as a market-based measure using the multiple price/earning regarding financial statements disclosed in 2018; an accounting-based measure expressed by Total Asset of companies; and an organizational-based measure reporting the number of employees which proxies a firm's dimension. Hence, we selected those factors which can reasonably influence the variability of our two analysis models, whose definitions are reported below: Total Asset. A measurement regarding the asset size of the entity being monitored. Price/Earning ratio. It measures company's current share price relative to its earnings per-share, allowing analysts to make a forecast on company's shares valuation or comparing firms' performances over time. Employment. Number of employees working at companies' headquarter or branches within 2018 fiscal year. Social disclosure. This variable identifies whether a company discloses its social commitment through reports according to GRI standards. We used this condition for measuring if a company is deploying a CSR practice. 
Analysis and results
We developed a cross-section study running two regression models for each dependent variable. In order to check the interaction among ESG components, we tested their correlation coefficients (Table. 3). What clearly results from our empirical analyses is that the goodness and significance of the models increase when we tested all ESG impact factors through a backward stepwise regression approach. These evidences -regarding single and overall assessments -mostly support the literature, although apparently not-agreeing on environmental and social sides. Looking at the impact of ESG components on beta risk measure as shown in Table. 4, they don't affect significantly a systematic risk exposure, except for environmental issue which has a slight positive and significant effect on the first risk dependent variable (p<0.05). We found that the overall ESG rating affects negatively investors' systematic risk, which in turn means that the higher is the ESG rating the lower is the market risk perception. Conversely, environmental component estimation partially balances the overall ESG effect (p<0.05), being strongly correlated to the full assessment (Table. 3). On the other riskiness versant (Table. 5), i.e. prices volatility, our model highlights here too a negative and significant effect of the full ESG assessment on firms' risk exposure (p<0.01). This is aligned with our empirical findings on beta risk measurement. Unlike systematic risk, in this model the overall ESG rating is partially balanced by social component, because of the outstanding high correlation between these two assessments ( Table. 3). Table. 1 for the description of the variables. * P < 0.1; ** P <0.05; *** P < 0.01 Table 1 . for the description of the variables. * P < 0.1; ** P <0.05; *** P < 0.01 1 -Model A refers to the full model 2 -Model B refers to the refined model 3 -Model C refers to the model limited to the only significant variables Table 1 . for the description of the variables. * P < 0.1; ** P <0.05; *** P < 0.01 1 -Model A refers to the full model 2 -Model B refers to the refined model 3 -Model C refers to the model limited to the only significant variables
Limits and further researches
Concerning with the limits of our research study, we sampled companies belonging to only one of eleven industries identified by GICS. Moreover, in our analysis we used the ESG and sustainability assessments issued by one ESG rating agency. Therefore, a lot of agencies could apply divergent ESG methodologies in social rating issuance, implying different empirical evidences on the same firms cluster. Instead, we could forward our study to the other ten GICS's industry sectors within S&P index, in order to explore where ESG commitment implies different investors' risk perception. In addition, we could develop for future research works a risk-return analysis on a firms' sample filtered according to ESG paradigm, aiming at studying whether corporate sustainability commitment could increase on one side the firms' returns and on the other side could lower risk exposure.
Conclusions
This research work fits in risk analysis research field, investigating how additional and non financial disclosure in regards to sustainability issue decreases information asymmetries on stock exchange markets, once assessed by an external agency. As a consequence, further information available for investors can imply a lower risk perception whether it is easily accessible on the market. On this ground, we can frame our conclusions through three perspectives: Market perspective. In regards to market risk perception, corporate sustainability and ESG paradigm should be not considered as a risk reduction tools but as a reliable leverage to keep risk exposure under control over high market volatility periods. Accordingly, an investor would be able to handle the risk portfolio through an ESG stock-picking diversification whether its investment covers a multi-yearly time frame. Investors' perspective. Although the effect of overall ESG assessment is partially balanced by the environmental component for beta measures and by the social component in idiosyncratic risk, investors pay attention to a full rating aiming to manage their investment risk. Moreover, an ESG assessment could decrease investors' risk perception, once the lower transaction costs in getting additional information allow an investor to undertake a socially responsible investment in a short timeframe. In practice, an overall ESG rating is helpful for socially responsible investors in terms of saving time in asset allocation on sustainable blue chips securities. Firms' perspective. Considering the lower beta values due to a positive full ESG valuation, our findings could advise, at some levels, that a corporate sustainability management is able to decrease the cost of capital. In fact, basing on asset pricing theory, the beta risk is a component of cost of capital estimation (Treynor, 1962) , hence an ESG rating could be a corporate leverage in market fundraising.
Besides, the separated ESG assessments according to the single components suggest where investors perceive a higher or lower corporate risk, regardless of the full rating. This could depend on the industry sector; the customer base; the stakeholders involved in the value chain; the core business or the geographical areas of production, highlighting which ESG factors have to be managed in order to avoid an opposite effect to the overall assessment.
